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[SIS] «^ . mm.*tn. ^mmn. mn. m^m^ 

[«Pi*^i3:] { [ (C) + (D) ] ©B, O, Jft^ 

«) X 1 0 0/ { (A) + (B) + [ (C) + (D) ] 

c^Bz o, mnm] T^snsBj o, ^^xj^-^m^^ 

S (X) *t2~3 OfiS9STftSC:i:&#gti-r-£>. X 

^+vfi*BB (A) X7}?:*^->^Bg«<t;JW (B) t3}Nt> 

®E (C) RZ^yxit^'ymx.T.'rJV (D) 

if exit^^^v^iiffi^igi^, Rzsmx.i^^'>mmm.&^ 


1 

[is*^i} { [ (c) + (D) ] cDBj o, mm 

«) X 1 0 0/ { (A) + (B) + [ (C) + (D) ] 

S (X) **2~3 0ag9STafeSCt^i^@lfr-5, X 
#=^^->«S& (A) t. X7l?=^r->«iffi6«fbJ!PJ (B) tsj>>:7 
m. (.0 R(y:/x«3jsr>^x;^x;i. (D) t^Tigj^^iJ- 

[it*«2] 7j^^7S!x;^7^;u (d) — fissc (i) 

X7t?:^->^Jg|afi£j^, 

-AS^ (1) 

[^kl] B- (OR) „ (OH) 3 - „ 

(^4^, n«l~3S-C©S». R«CmH2m+ lOD 
7}V^)Vm. mf4lt;LJiOS^<&^-r) 

[iS*«3] Xx|?4^->«J|tJiS<b5^J (B) 75 

x3j?=^^->Mjigmfi£#), 

[if*^4] (E) ^&^tyif*«i~3 

©vi-rn*^ 1 «tciE«©x7t?^->«igsiiiSiK;. 

[i«*«5] WtS^^j (E) *i^£iST;ua-;i.-T?ag.s 
[st*«6] 5j^>^Kx;^5^;p (d) Jc^LTO. 5~ 

3^g^;KD* (F) Sr^tfJlt^&^tagt-r-S, bS*^1 

~ 5 ©u-rn*^ 1 ^»ciH«©x/j?:^^->^issafi£#). 
©;*:^$-ri^-taS4)-MbTV^-5,cit*#^t-r-5, ii 

1 ~ 6 ©vi-rn*^ 1 «<cf2m©x7i?:^^~>^j&jaj5fe^ 

8] {3}x<:;«? (C) XlX/Xtt:i^^7KxX5^ 
)V (D) } *-&*fj:Vi£Jl^1.«|g-©^iJ-Sr#-r«Xjf?:*^ 
->^Igm*£ii;©S{b!^©;^f^xe^«aSlcH:-^T, 5 0 

n^x7pc^->^iig^<biB^, 

9 ] 13 7;^te^ia^*« 1 5 0 'ct(±T?*.5 d 

[IS*«1 0] {jJs'^K (C) SO:/X«*^7gExx 

(D) } ^^^fs.\>^&.t^\,tm-(D^^^^^^3:.i^ 

=^^>'^J&fflfi£<»©®fb4&©5lo3SO^fEJCit'<T. 1 0 
M P a ^Ji±?iS Vi§|oS t) ^|g**f S i tr 
sS*]«7~9©Vi-rn*M^trf2«©X7j^^->^j|g 

1) {tiom (c) xut/xtt^^^KxT. 

(D) } ^■&^;S:V»|Jt^1.«ra-©^^$;tt- -SxjH 
*->«JiM^ie^^©^^t;#)©#^^^»Cit-<T. 3 0 0MP 
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~ 9 ©v^-rn*^ 1 3SJrt2«©x7H+->MBi*afi£«i5<£Sii2 
s•e•T^#e.n§XJlf:^^->«J!l&®^b#). 

Jii*«l 2] {jJn-^^ (C) SDJ/X«*-^S5XX 

T-jp (D) } ^'^■^t^\,^uf^\tm-(D^^^m•r^3i^fs 

t>3st)sst^tt^©vi-rnt)*<2 0 %\ik±.mtiavx\,^ 
^z.t^t^^ft^. ii*«7~9©vi-rn*M«icf2 
®®^*+->*fl&iafi£i^Sr®<t;s-&T#e)n-&xji?+-> 

10 [it*^ 1 3] 100 nmii^T©*'>^K'fb«) 

±. J.-3»#^:^il. 4 GP at^±-rcb-5v:t^#gti: 
^*^7~9©Vi-rnd^l]SlctB«©X7t?4^5^^ 
l&ffi^Sil^ ^Wit ^ li-T# S n S X ^ ^^mjSWt;*. 
[Si:*^14] 1 0 0 /im©®-ft;l5©JS:g6 0 0 

if*«7 ~ 9 ©vi-rtid^ 1 «jcis«©x7t^^>'^Bg3a^g 
iK»*?i5<bSii-Tf#sn«., a?33^tx7^?4-->^»Jg^^^fcig!l. 

C^?g©^«B;3:ia?g] 
20 [0 0 0 1] 

mm<Dm.'t^msi^m *»Bj«x7H^^->M«i, x 

*^tfX7}^:^->^ltaafiE^, S.tXKX7}^^^V#J|gffij5S;t, 
ita-fbSiS-fc. 100 nmiilT©3f:^7^^-fbi|&*t 

l^-»CX#:^^->«fJgrfa|t?ifcJ}-«Lfc, ffinfciitl^tt. :^ 

[0 0 0 2] 

t«e*©s«] xzt^^->^ii«, -^©Kv^sisjtt, ffiti 

->«BB©»«>»tt€:SfeAb, ii5ttlB{bLfc'b©*«#g/2:<S 

[0 0 0 3] X7p:^-->W|g©efeK^:LT«, ±tc«I|# 
S t %)eS:^:&ffi©— :p t LT*< ^^^^W^nxvs 

^. ^i^^^j-.h©^g-g-{bir:teUiT«^ w^(Dm^mniSL=i- 

M!&ir}g-&bfc©-fe«ssi<b-^eS«ffli^ift<bt--5;^fe*«^e 

[0 0 0 4] ^Jrifti^, *^*^-5^^^:JJ-©j!S^Sf-^^^iig^ 
Vf^n^, -^«X7t?^-->ttfllB4'(cS««F±?&¥®C 

0 T&\'^v^}v-Q6^m^^^^<oT. ^«e>t>^>jp±-i' 


( J 

3 

^<*^*«PS$nTVi-5 (^J^«, T. Lane,. Cem.Mate 
r.. 2216H, 1994^. Z.Wang JS^DfT. j. Pi nnav 

aia, Chem. Mater.. 10#. 1820Hv 1998^^, D. C. Lee 
•b, J. Appl. Polym. Sci., 68#. I997K^ 1998^. T. 
Engelhardt6>. Kunstst. Plast. Eur.. 88^. 10-^, 6 
5H. 1998^) . 

CO 0 0 5] ffiCD— r)«^J|T;P=3 4^v'KXttW«a?e II 

[0 0 0 6] JKDrt. i'U3>7';i'n^^>'H, '^^>T 
-9 0 5 7 6-^^^^#ggBS6 3 - 9 0 5 7 7#ii$8lr 20 

n V K L < «^©®iag-g-ii,{c, 

1t^*jt4'®^M®!Yt;#I©f!l^*t3 0Sg%£^_h, 
^bfe'f'©->U;<70fr|-g-^l5 o~9 8aa?STS)-5t>cr>« 

[ 0 0 0 7 ] -tOftil. ->Urj>7';i'D4^->h*tX7t?^^i' 30 
mmto^m'&mzmVXit. L. Masciae,®hU^ 
-> 7 >Tf itlgft; L fcx/|?:^i e^«}|g 1 7^ h ^ :3 4. -> 

XTE O S) $fflViTl«-g-#:=&-e-j5£bfc^*^afe.5 
*«, X3i?4^->:^..> hi7 — ^0D;^57.g^ya^ (Tg) fS 

*g^{bJCj;0<£T-rSi^^$nTV^^ (L. Mascia^,, 
J. Mater. Chem.. 8#. 11^,2417H. 1998#, L. Masc 
iat,, J. Sol-Gel Sci.Technol.. I3#, 1/3. 405H, 1 
998^) . 

[0 0 0 8] ^fti. Matejkae,«. &mmmi^7z> 

OM*Sg$rX7t?^S^->7>T4^.^y:fL;fe^er,$^ -PE 40 
OSt*ICX7lf:^-->^JJSJC^jDLT, *t-&«!:&#T;fe 
0, 0~3 0 0 ninCD->U;t'M^®^i-Sfcbfc*g 

-§-<iE*^e.n-5i:i;<£^'eLTVi« a. Matejkae,, Po 
lymer. 40#, l^, 1999^) . 

[0 0 0 9] *fe*%B^#o-A«. :in^x\z. XtR 
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0 10 7 ^^^) . 
[0 0 10] L*^L, X7j?+->^|g/->U;i7^t^<j£fc;fe 

Kl^itifim\r^:it\ZJ:0. i^-*t-&flESr^^LT#^7S: 
[0 0 11] — ^^'^7;i/a+->H (jJ^-^^x^^t^ 

t H7-:^K^^<bSiJ;^<?:i:*ICfflViTX#=i-->m©^ 
^b^Eit^PJiLTfiJffl-r-S^J (#ii;BS4 9-48357^ 
#i:^Bg 58-17491 #iiBg6 2-1 

9 0 6 9 #;i>$8, <f$BflBS 63-20322 ^^ffi, i^M 
¥9-2 9 6 0 2 4-^;2;jfg. #Pi¥ 1 1 - 1 0 0 5 6 3 

6-7 3 1 5 6#^^. 4*B8JF6- 1 7 2 4 9 5^^ 

#BS¥8-2 7 4 0 2^^$g. 5 74 

9 8^^^. 2 6 8 2 2 4^^#) 

[0 0 12] V»-rnt>fflViSj}^^7gSxX5^;i.©gigS 

bTi!>a (0. 5a»%*j^) Tfe-S, 3j^^7ffiJxX7^;l. 

=^ta^^;::tizjz^^it^&.mtvx. m^ittt. 

^/^BS 6 0 - 5 0 3 7 1 #iVBS 6 2- 1 9 0 7 0 

#iB¥3-2 0 0 6 5^^$B, #ggiF5-5 9 
2 6 l#i>ffi. #Mip6 - 1 0 7 9 1 4-^ii$g, 
10-182793 ^^^) . 

[0 0 13] *fe:f:r>Kxxx;u©^2rai;:J:D'K?^S^ 
*<nitg-e*sj:tt)#g^$nTvs« (4*^bs5 2 - 1 3 

9 9 9 1 0- 1 0 1 7 7 3 ^4^^, 

¥10-507481 ^<^>m. 2000-1362 
8 8-^iiS. ^m2 000-30962 6-^ii^) . 
[0 0 14] ifc, ±»C5lxr>ffiJ*ffiVifcX3}?:^^->«JJ|tgjc 

iR;ii:©tt«e!cS*t|g^$nTVi-£. (#WBS5 6-72 

0 4 5^^ffi, ^mme 0-23315 4^1^^. 

BS6 3-2 9 5 6 2 8^^?g, 4*M¥2- 1 3 3 9 4 6 
^^18, i^Bg¥ 4-284652 -^il^^g) . 
[0 0 15] ±a?©xjN^7M, *'?S?x;:?.^;p©^^{B|cr) 

vi-rnjciJViT'b. i^m-r^mjEmitmsm<tmzMh 
T (B. o, Mkwx) 0. oias?g*^c,o. sasjg 

•^KxX'x;W€:Jn;lSj:tic.i:0, W<t<^<^mi^Bi^ 
[0 0 16] et±OJ;5{r. a-<f©^JR7;Ua+->H^ 


( 4 

S 

(#^¥8- 1 0 0 1 0 7^^$g) . bji^U. ^:^>7 
[0 0 17] MO^MT;i'=i + ->KSrffiVi;t«'a-fe. 1^ 1( 

y«/h$<, :li;«c2'C~l 0'C^t?*t), ^tee,7S:Vi 
*V jS»J::fiTLfc«»l=b^Vi (#^Bg4 9-48357^ 

1 0-5 0 7 48 1 ^mW- 1 0 - 20 

1 0 1 7 7 3 «fBi 2000-136288^^ 

[0 0 18] 

[0 0 19] 3C 

[0 0 2 0] mt>. 2ti:fg^«, { [ (C) + (D) ] © 
O, ^^g) X 1 0 0/ { (A) + (B) + 40 

[ (c) + (D) ] ©B2 03 mwm) T«$n-SB2 
o, ^^i}N^7^^wa (X) *«2~3 ofia%T*^ii 

t*#^fr*, X7t?:¥->Mlg (A) t. X7l?+->MI6 
SfbSJ (B) izK>>M (C) jSSLl/f/XttJj^-^KxX^^;!/ 
(D) i:$:i£^^B£i>frsx3}f:^^->^Jgffi^#,-r$>^. 
[0 0 2 1] Sfc*%BJ«, 2fi:«5i©X7|?4^v«||ja^ 

*t2~3 0as%T«,SX7i?+->«iIS®<b4feT«?J. JL 
t^■^^t^-5J^^^^m^t;#;7!)n 0 0 nmeAT©^^^Ti% 
-»C?S^J-«iUTlri.5;i«i:$:#git-r-5x#^r->«|g®-fb 50 
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[0 0 2 2] *^m<D:c-!f.^->mmm<tmzit. i^s^ 

(C) RZ^yxit^^^x.Xf-)l (D) } 
t^^l- « |W| - ® fig^J- ;^-r -5 X7t^ + v^llJflfiJciBSj OD^{b^ 

©:«f7;^e^SS»cit-cT, 5 0t:jj|±ii5iri;^f7xe^ 

ta^&Wr«X7l?:^^->«tilg8|fbife-^, 1 0 M P a 

\'^3\-o^iomm^m'r^jit^^zymmm<tm. so cm 

Pa£iJii«Vi^tt^^&;fl-r§Xit?^->^Sg®<h!^, 
;?S 100 um<Dm^t<^<Dm^ e O O nmT®aj^^*« 
I 8 0 Sg«±T?*SS^75:X7|?4^->»J|g?a{b4&7S: 

[0 0 2 3] 

=^'>mmt&0^^t. ;i©m^!^^£s!YbbT#^n-5, iss 

[0 0 2 4] *|8§|-p'fflVi«X3j?^i>'Mj|S (A) «, 1 

^J-^F*3lC^l^ 2 11£^_h©X7H^->S^Wr-S fe©T?* 

0, ^©afs«#fcRg^$ni^i.^. c:ti^.©=a#:0ijiL. 

5yn^h*;!;:7iy-;i,-A, 5^h97ixa-;i/x^' 

X y —)]^m<Difv ->5^Ji'X-5r;i,Mx7t?^->fi^fls. 
'J y n tr p > ij n -;k 

[0 0 2 5] *mt*x:7a:y-;i/-A?^^©7;pn-;> 
m©y>J->v';Px-7^;i/^a:7K4^->fi^|g, ^:^itt Kd 

xx7^;PMx3t?^->«iit, ty>h'f>, 'fv->7^;i' 
M!|s^t■r-^.ig■&Mxzt?+->Mlg. ii^iCMX7j?=t^->^ 

IS, *^Yl2X7|f^->j»Jig;i^*^tfs;i^:;{,tT^S. 

n e, «*3$afe ^ « 2 a£A± s#f ffl b T t> s vi. 
[0 0 2 6] :^%mxm\^^^x.^^i^mmmitm (b) 

[0 0 2 7] A^^f^JtUTtt, -;?X5^U>hiJ75>. 

hUX5^^>5^h55>. •T-h7X5^k>'>?>5'5>, 

>'x5^;W7'5y:/Dtf;U75>, N-75yxf^;nf-^ 

smm^^^jTs.>. m<^mmPimtsmmrs^j TS.XD 

x;i.75>, ^>v;Pi7;<5^;i.75>;&:a:©^SJS75 
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[0 0 2 8] ^fz. 7^>mm<mtmz. -rsyy- 

->S»Jt5~l 5 0%, ffSb<«l 0~ 1 0 0 5S©*g 
[0 0 2 9] *|e§gjc:feViTtt, fflfiTffiVi snssYb^PJ 

[0 0 3 0] *^?9lrfflVi^;fc>^S? (C) tbT«. :t 

t)T*f3. *«£«JJC«-|SS (1) T«$n-5*^»S: 

to 0 3 1] -JKSC (1) 
[^k2] 

[0 0 3 2] B- (OR) „ (OH) , . „ 
[0 0 3 3] (a;*> nWl-S^TCDSit, RttCm 
H 2m+ 1 ©T;!^^;!^*, m« 1 IJ^JiCDS^^r^f ) 30 

[0 0 3 4] c:ne.*:R^t:wjc«»i^-rn«, jj^-i^SEhu 

7J^>>^hux•T•7U;k 5}^'5'®!hU7xn;k 

[0 0 3 5] *%BJ»t*5VvT«, :^^mXit^^m:3iX 

ii-TffiV^TfeAli. ^tz^^BMxit. *'^g!X7.5^;Pt 
*'i7ffi*#ffiLTfflUT'bfiVi. (1) ©pfi 40 

©mMi:LT«»*L<«l~8Tab-5, SIC, -flg^C 

(1) -^^■^ti^%<D<D^»mi^'^i^^m^^^:ithx 
€r«. S5^^ai^ig&«-®sj (1) T^^n-sjiN-^^-fb^ 

^•r -5 if i o T#S t *t T ^ -S . 
[0 0 3 6] *%Bj|ri5ViX5^C7SE (C) S.Ut/x«5J^ 

f^Kxx?^;!/ (D) ©^^»«#^»casTfeo, XT}? 

+->^SI®it;#j^<* (fip-fe, X7ff:^->«js (A) tXT}? 

+->Mli®ibS!J (B) <h*-^7m (C) S:IX/x«>i^':>^ 

x:;?.^r;i. (D) CDBj O, MgLgWi^ftj) IC^I^UT— ^ 50 


[0 0 3 7] *;fc2f:^|giC:feViT«, (C) RZf 

XXlt^^WtrnXy'A (D) ©^ffl««B2 O, ^M<D 

^»Sit-g)$gBI*t. JJ^'?KXtt>i^'i7^x;^5r;p®aaT 

itm^-^ti-r. B, o, ^#T?©M-e^-r£it**ijjsT 

[0 0 3 8] Mz.\t. B (OH) 3 01 0 OSagCtt, 
B2 Oa glS[T«5 6. 3a«g|5t;&:D. B (OC 
H, ) , ©1 0 0SS«B«Bz O, Jfe^TttS 3. 5« 
eSB, B (OC2 Hs ) , (Dl 0 0Sfig|5ttBz O, m 

Mxit2 3. 9mmmtUK}. s^b (oc, h, ,) 
,©10 ofisscttBj o, &^M■x^tt>ni^ 1 1. la 
S?Ki;a«eit*^e., JJ^C7KXttxJ^^7Kx;^5^;i/$x7j? 

SE^^r>gEx;;^'7=-jpajcj;oTB» 03 mnmidmu 

[0 0 3 9] JjE^^lXtt, d^d^SBj O, ^^©g^&X 

*^->W (A) tX.Ti'.^zymfim^tM (B) ©fnlC» 

r^sij^ (xas%) xm-r. mt>, x (aa%) = 
{ [ (c) + (D) ] 0B2 o, mnm) X 1 0 0/ 

{ (A) + (B) + [ (C) + (D) ] ©B2 o, mM 

[0 0 4 0] *^BJlC;feltSB2 o, ^^'*>>*^*a 
X©MtLT«, 2Saa«~3 0SS9g, »*b<tt3 
Sfi%~2 0as%, =fc^3»^b<«5~l 5aM%T 

2sa%*)^T«*%BJ|-:fe^■t•5SS:^*^^^>7^c< 
0, #ico. 5aa%£iTT«j&f^©^**s^t,n;^ 

[0 0 4 1] *fc2 OSa%;il±T«, M^^©^^tt 

^^Jgtt. «!fb#j©^g[, SBJtt, tt?itf©i^©ij> 
;iJ:<<»:fe-o©tt«*tfiT-r-S*i-&*«^Vi. W 

^y^x) *«<STb;tci-r-5Jit*©r4^*s^i;§c:td< 

[0 0 4 2] SIC2(c^?9tc;feViTtt, *^*>*X©®«j7i 

-«v^^x7R^^vMII®{bSiJ©ffi«aic^£;i;TfcS5 

<b-r€)C:i«:^aibT*5D, X7t?^->MJgffi{b^JcD'ffi« 

&izj^\:'xmiEf^x&^m^-r^;Lti)mmx$>^. - 

t LTii«J;5:X©Mtt, fiKI|-r-S«!{bSll©a*« 

^<fsi^mf^\z$>^. 

[0 0 4 3] m^6^f3.3L:^df^'>mmmfSii^<Dm0.itmt 
msm<tf9i (B) ©att^^-r-sxit?=ir->«igt©sa 
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(A) ©X7j?4^->^aS:a> X7t?:^v<^Bt®{kSiJ (B) 

(Y) icj;oT (B) (ommm^^-r. 

[0 0 4 4] Y= { (B) / (A) } ©^Slt= 

{ (B) ©SS/b) / { (A) ©a«/a} 

^, X=2~3 0S«%, #fC»*L<«, 4~3 0a 
ftSS, Y=0. 4~0. 7©*|-&. X=2~2 5SS 

4*ICjifSL<«, 3~2 0fim%. Y>0. 7<D^ 1( 
X=2~2 0aM96, 4^»CifiL<f4, 2~15a 

[0 0 4 5] *%I^JC*»tSX7K:^^->«ligii>afig#,2au5SE 

[0 0 4 6] fip-fe. X7|?::^--><»JStW«l)g«E*?l-g-L, 

»J*lD;l, J^-^^S:^ffi-r-5. Cin<&3 0*CltTl~ 
2 ONfW^J^Lfc^. ^ibmmmm.\z^m-^'^tc-^-^m 20 

JCiiJ.MI'JtNi;T3jN'>KxX5^;KD0. 3~3fg^;i/0;!K 

s^WJci 5 o~2 0 o'Ci-e#fa • jdi^lt^ 

[0 0 4 7] Z. Z.-C:i^^m.lBaS/'-X\t.^^m:s^7.'T)V^ 
n75:#tt$r^r-g.x#=^-v^Jiga^!fej^Ut^<i!5g|<b«&$ 

mm.-r^(D\z^i&-r;sb^. mz-^'^mntx^x^^m.^ 30 

Tt4. «»l^«3 O-C-irO. 5~5 0BtFe1*t^Vif,n-S. 
[0 0 4 8] *»l9»t*5»t5X7K=^^>'^figffl^!fel, X« 

^\zis^if^^(D3^'^^i^mm-BLTsmimis.E^(Dmm 

\ZJ^-DX\t^s^iLlS.:bWi-^ii^$>^. — tt, SBJ 
14®xjR^i->«jgSiaij£!^2&iA-t©®^l:ii)^&#-5®(cttij> 
i3.<t %>'>fi©w«i»i«*ss3giasTffl t 40 

[0 0 4 9] *%59TffiVi.5*«|^jS£tL.T«, XjJ?:^ 
->«re, X7|?^->fijjg®Yb3|ijt, ^-^^xttds-^Six;:^ 

5 ^5';i'X5^;Hr;i/y;Ur^;S:i:*i^tfc,n, ^ine. 
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[0 0 5 0] *fc*^H^»C*5lriTW«S^j«i:LT#lC<g 
^^S^b^ife t L T * C'g? ^if Ja-g- IC# a& -5 . 

c:j:iT®^7;U3-;i/t LT«gt^Sc 1 ~ 6 ssofeo 

K*-t-tJS§gi^-/j:xi}?=^^->«fiigm^#)2fcDC-?-©®{kig5 

[0 0 5 1] sfc±iH©i!igfefc*viT. *^asini-r-5 

«■B■W7^:>:7ST;^3^->HStC*|■bT0. l~l^ft© 
5^;KZ>0. 3~3^S^;i/) *a§iD«IL 
■5. 

[0 0 5 2] *^??ICiO#e.n^X7)?4^->©|gMj5E#l 
«, *':;K-t'3}^^7KXX5^;US3l5©*>>^K'fb«^*<5;j7 

t>, *^*^-5s^^®!^^':?Kx;^^r;>S:^^-e-^cd^^fcx 

^ 4^ ->^i&^fb#; i: (5 ©a?f & wr -5. 
[0 0 5 3] *%Bj©x7j?=^^v#js^^i^^^<t:$-e-x 
%^n^mvcm<7>m^n*&\t. ffiii-5X7}?^^->«jflg-^x:j? 

+->«BM®YtJW©afStCJ:t>Tt)SJa:-5*<> JPS 10 0 

mT©Sig^aiJ^tC*5liT> ®fbii)©Sja^*«8 0%£A 

[0 0 5 4] *:|?BJ(r*3ViT, ii^'0^^-^'0W.:i-7s^)\' 
«S^®Yb#)f TBj O3 , BlC//X«B-OH-^B- 
OR (RfaTJW^^^;!/*) Sr-SB^tf^^bTt^r^^. 
X«X7j?+-><»j|g^X7j*4-->j»Ig8l^b?W<h B - O - 

tie)*':7K-t>*r>jKxx-7-;uft3l?©®fbife*©'(b-&iK?* 

[0 0 5 51 «fb#I»C^*nfcjjN^7iggEYbigj©SttK'fb 

SH^'f. 9 0 0~ 1 0 0 o*CJcg!<b«&«:Jnif^-r-5c:i 
B2 O, «ibTa!l^-r-5J:t*«T^^*^ £s 

'rb%>tfcJi^fc•Jl^>^K^3J^^:7mX:;^■7^;^;©^tt;&SBa O 
*^BJIt;fe^^S7}^'>S?■^7}^'>^XX5^J^©fi«, Xj}?^ 

->WSmj^ife'f''v©ttii^ajCJ;f3^^-r-5fc©i:-r 

[0 0 5 6] *%sj®x7H=*^->j»Sgiifl^#,^s^t 
$ ■&T# n ^® fb4^ ^ n-5 /}x ^^<b4&i&T ©:*: 
0 0 nmt<T-e«.0, »^b<«3 0nm£i 
J:»)»iL<«l OnmfitT, ^C»SL<«5n 
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[0 0 5 7] m^i-£. mmm i »c*v^t, 

mm<o^^mmi'm^^mm\z^-:>T. i o o nm>^m 

-^(Dmm^^+^tfi^. 10 
[0 0 5 8] :^^BM<Dx.-^:^zymsm^m<Dm<tmit. 

mm^u^<D^n^^ir^. mzm-it. mmmztaA. 

■f5^7.^^m.m. ( 1 H z T?CDH*jc«j6<)*55»ttSll3fe CDtan 

L- < « 1 0 0 "Cm J:, b < « 1 5 0 'CfiiiiiS 

[0 0 5 9] *SS?g®XJif4^->©lgffi^i^®S<b 

t)»*b<H2 0 0'CtA±, #lt»^b<«2 5 O-CiU 

t-G. a:\'^um.m.m\z^n^fm^iimmm\zmfLibn 3o 

[0 0 6 01 :^^«>ttJC;feViT%)ffinfcife'l4*a^ 

*-0. 3 5mm> Slo^gO jSS2mm, a[l^?ag[2 5 
■C) »;:*ViT, 5lo3S»)^ft*«:i^':7KXt/f/X«3l^t>K 
X7.5^;l'$:-^SfiVi£^i1-«|^-mJ5S;©X7p:^->#JBiMB£ 
<^<Dm<t.^<om^K). 1 OMP a£/.±:^^<, fiFSb< 
ttl5MPa£<±, J;»5»*b<«2 OMP a£i±;(t# 

[0 0 6 1] *:fex/i?4^v^flt*afi£«^©S'ffc;ife©§lo3I 

£^i1-«l^-»^®X5j?:^^-><»Jg«afi£ife®«e«!>©fflJ: 
0, 3 0 OMP aJi(±±#<. »^L<«5 0 OMPa 
J;t)if*L<«l OOOMPa (=lGPa)6t 

[0 0 6 2] * fc. *%?l©X7t?^^->«flSffij5gife©g|{b 

«5«, t¥*»r;iViSnfc»tt^&Wr-5Xj|?4^->^jg® 
0, JfSb<«l. 7GPa£iJb. i;0»iL<«2. 50 
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0 G P a£i±-Ca&S'b©d<-&^n«. 
? [0 0 6 3] ^^^SJCiSJtSXjJ^^'v^^l&S^b^ 

*:':>KRC>V3^«^'>®!xX7^;l/$r-&Sfd:Vim^tt 
|5|-ffl^©X7)?^ xMlifflfigifewS^bifeoffl i 

■p5it)^tt^©^T*^2 0 %tA±ttiDbTV^-5fc©, 
SU<«±T*<2 5%£i±, J;»3»ib<tt:g:T*<3 0 

[0 0 6 4] HtC, *%?8©X7t?^->^Jgffi^!fe©Sfb 

5 0t:£t±> 5 0MPaet-h, 1. 4GPa£;^±©=&© 
di. »^U<«&^ 2 0 0'CEt±. 55MPa£t±, 
1. 7 GP aJ^Ji©^©*^ J:f3jff^ L<ttg-* 2 5 0 
"CJ^i^ 6 0MPaJJAJ:, 2 G P a£<.Ji©t)©*«^i 

[0 0 6 5] *%BJ©X#^r->^|6ffij5g#J©®Ybi^«, 

un. ^mun, mi^. mmMf3iii<oii:\,i^m»m\z:^ 

[0 0 6 6] 

fflj EM-2 0 0 cx^fflvifc. mii^wji^f^m^m&m 

fi^-k-f ri-«Txm«ciC^ai»DMA-2 0 0$, ^ 
^3iiHS^ tt-fe-f a -«^X^$|5S^%tttiK© T M A/ S 

s 1 2 0 *«vi, vi-rnfeai^^**: i h z . ^mms. 
2'cy:^xm^vft. miz^\^m*)ti^^uwnts,»m.i¥ 

^»^^ttaS©:t— hi^57AGS-H*ffiViT, B}^ 
rBl-y->:/;i/Sl 5mm> ifi7mm, /pi^^SsfJO. 3 5mm 

tvx, 3\-omK)mm2mmy-^, U9km&2 5'cxm 

[0 0 6 7] (mmmi) iL7.yaLj—)im:3^^=¥'>m 

JigXtri>D>8 5 0 (^kcH^-f >4^<b#X|||*tciC^lt 
ii, X7|5:^i'>S»=l 9 0 g/e q) lOOgt, flSlS 
:^7pUT5>mg!{b^Jxtf^D>B-o 5 3 (:)fc:B*'f 
>*<b^i^*leiC^tt®. mii7Kmm&= 7 7 g/e 
q) 3 2. 4g (X7i?^ri^^glt=8 0%) i, 8 0g 
©■5^h7tKu77> (fP^MMlilttcSC^ttM. SSH 

[0 0 6 8] ;^viT?. ^^mjih^i^^ \^ (yuxh^ 
(*si)ai) 2 9. 2 g (X3i?^-->^ijg+x7}t^->^jigjg 
<bSij +Kfb* ^7 ^jft^d^ c, s X v-^flisf^bife^fea 
itMLT. ^{bJj^-^s, B2 o, mnx'smmx) *x 


( 
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[0 0 6 9] #e.nfcMt;ife«SB9ttic^n. oj^g^^ 

XCD^Sii^fJ 9 1. 1 % ( 1 0 0 /zm/P*^^) Xa& 

{2 5 75^) Xg^LfctCl^. ^#:i^-X 
m<b * * ;^ f CO 3^: r> ^{t;-^;^ ©M« «liS'J $ n;fe *^ 
fe. ®{t;!ij<&®t^bl|;ffi^4', 1 0 0 QX:\zx ^v^m'^^ 

[0 0 7 0] m^2 6 0 ym©g!-(l:t)^ffiViTl»/e*)^te^ 
ttSa^ (Sj^^lHz) SrfT^fc. K^lE^tt* (E' ) 

t tan (5 <D^&6^m.^m 1 tCS^t*. 0 1 \z\t.\t^m 1 © 
ig«fe#fii-X35-r. *C7mft:-&«)*-&*;5:Vixsj?^^->Stf 
II®fbi^Tfe-5H:tS[fi»llT«. tanSODtf— (T 
g) d*9 2t;Ta&SCDicML, HJSCsIKDBj O, 

tt*«;*:^< rplJ:LXV^^©*<^5d^-5. 
[0 0 7 1] 5l^3iDgi«iSrfTofci^«, 7 1. 

4MPa, 5>'i4^=l. 8 2GPa, fife»f#CX=6. 7 

[0 0 7 2] {Mmm2) X7t5^->1»jig (Xt?i7n>8 

5 0) *?i 0 0 g. 3L-^^i^mimim (xtfi>D>B 

-0 5 3) *i2 0g (XTR+vSaJts 0%) , ' 
t KD77>*«1 4 0 g. *C7^xh^-y--f Hd«5 6 g 
(B2 O, SII!tXX7H^r->|»|g«?fbife^gcD 1 OSS 

%) X*-5cli:S.IJ?3 0*CX«)tt}!mFB^* 1 4B#rBTtL 

[0 0 7 3] i^e^tiltmitHayi.i/'y'yif. bto. 
©7S:Viajf75:}g^$r*L.X:fe»3, ffinfeWl^tt^r^b 
It. KiW^S^ttaO^CJcSTg (tanfinax) «2 7 7'C 
-T^-olt. *fc3 0*0—2 3 0'C©«gHX©f^^5S«S^ 
«6. 9 X 1 0- ' ' T*o;t. tfcK0!llX<D}^J» 4 
3S^*iH:febx, /£v^iaS«gfflir*5V»x«ViS^ffig3g* 
^bXV^-50*it3;6^-5. 

[0 0 74] (SliS09 3) XjJ?4^->«|g (Xtf^7D>8 
5 0) *n 0 0 g, X#+->«IBffi<b5?Rl (Xtfi7D>B 
-053) *n2. 2g (X7j?^^->S»tfc 3 0 %) , pi 

2. 2g (Bj O, ^SETX7i?4^->g!{b<»l^a® 1 OS 
a%) X^Sdi:, JiZ/7K9. 7 gi£5^h7b KP7^ 
>^JJicJn];lfc;i HM^aJi tl^^tdUX, x 

>l^+->«SSmfi£ifeSlX^©®<b^S:P^Lfe. #6.nfc 51 
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Jgli**UX:feO. X7t?:^^->#|g«^bifetJtiJbXil!V^ 

fex« 1 fC3^-r. 

[0 0 7 5] imM^A t 5 ) XJi?:^->MflS (X If i7 p 
>8 5 0) An 0 0 g, xsJ?+->m«fli»J (Xtf^D 
>B-0 5 3) jlJS^iJ 4 X« 1 2 . 2g (XtP^^v^ 
»tt3 0 5S) , HJ&^RI 5 X« 2 0 g (X7j^+->Sait 5 
0%) . T^h^b HD77>*«1 0 0 g. iJ^'^^KSIliS 
10 «»I4X«19. 8g (B, O, g6jfXX7R=t-->»Jg«<b 
<fe^gcD9aft%) , ||lfi^J5X«5}^"^^^ 1 6. Ig 
(B» O, ^^XX7j^:^^->M|gS^big!)^M©7SS%) 

[0 0 7 6] =^^X hta©^?^«ii>L)®t3XVifc. hi^ 
J&:Vi^»;^j^!i?&;&L/Xfet), x^^^s^^figgg-fbifetJt 

0 (1 O^^g) XKfgbfctJl^, -CgJ^b*!^^ 
^ ® :iJ^ 5!S<b^<K) ®)g««Saj S nJftd^-D fc. 
[0 0 7 7] (IIMfi»J6) i/J^^^^v'i^Bg (xei7n>8 
5 0) *n 0 0 g, X7t?4^->^flgl!|t:SiJ (xtfi>D>B 
-05 3) 20. 5g (XJi^+->^fiJ±5 0%) , 

7h Hn77>**i 0 0 g, .?<^'>'-;i/*t5 0 g, 3JnC7 

^i£r9. Og (B2 O, ^g£TX7p4^->^|i®<k!fei|:M 

X, :xj^^'^mmwL^mms^(Dm.\tm^mi^\^t:L. ^ 

**bXi5l3, X7l?+->^|t«{fc#,i:it^bXi«ViT 

X« 2 »C55r. 

[0 0 7 8] (^IM«»I7 tS) XTtf^^i^Mli (Xbfi^D 
>8 5 0) *n 0 0 g, X7f?+->ejflSS!{b^PJ (Xtfi^D 
>B - 0 5 3) *<2 0 g (X7t?:^->Sgtfc5 0 5g) , 

t KD77>*<1 0 0 g. 7f:':7^xh:^^-y--f 
JS0iJ7Xl 5. .5 g (B. O, ^^TX7j?+->^flg^^b 

*b±ac93sa%) , His^ajaxio. 3g (b^ o, 
) Si^xxzR^rv'«K®{b#)ife»©2fi:a?s) x*s;it 

2SiDt3 O-CTCftJ^StPB^^ 1 OBtPaliLfcCliiiiCil-tt, 

^mmhtz, n ^ titzm^tmt v^-rn ^ ^ y ^7 , 

tta!lSJCj;^Tg (tanSmax) fSHiS^J 7 X 1 9 6 "CX 

a&D^ ^ififl9|8xi 3 ancxa&o, W?^tt<iDiS]±d«.Ee> 

[0 0 7 9] (tkK«(9 1 ~ 3 ) X7j?^^->^flg (Xbfi; D 
>8 5 0) 1 0 0 g{C*fbX. X7p:^->^S|®{kSiJ (X 
hr^D>B-0 5 3) S:32. 4g (ttigfifll 1) , 20 
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g (tfc«lEfia|2) . 12. 2g (ttmma) ^fflVifed 

tfeXS 1 \z.7P.-t. it|!^«aj 1 »roViTl!ft^55<£S[l^bfe 
3 0*C~8 O'CcOffiHT, 11. 1 X 1 0" ' *C 
* ' . 8 0'C~2 3 0'CO^H-e2 0. 4 X 1 0" ' "C 

[0 0 8 0] (Jt^fi«|4) Xi}?4^->^|g (Xtfi7D>8 10 
5 0) ;^)il 0 0 g, X/t?+->MBg®{bSlJ (xtfi'D>B 
-0 5 3) *«2 0 g (X#^r->^fiJt5 0%) , "7-^=7 
b KD7 7>*«1 0 0 g. 3^^7^Xh:^^-t}-< H^tS. 1 
g (Bz O, ^^T?X#^^->WBIl!fk!^^M©lfi« 
%) T*-5e:i:JfcI/J3 CC-r^Si^S^W* 1 OBtFelib 
fcCltiJA^tt, j|JS0!ll t|5l:mJcLT, X7p4^->^flgsa 

l!;6<J*5^14iai^JCJ;*Tg (tanSmax) «1 1 5*C-C^ 
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[0 0 8 1] (tk&«S|5) :i>>^K* 1 1 5 g (B^ O3 
i^^TX7p+'>^fltSfbife:^»0 3 5«a9S) laVifcJl 
^. 1 6 0 gfflVi}tC:i:m«. ||ig«»J6 

tlWlilJcbT, XzH=^>'mi&ffiJ5ei^S.r/Hi!{bia©raS51l| 

[0 0 8 2] (tfc«fi»|6) X7R:l^->^fi| (xtfi>D>8 

5 0) 1 0 0 g, :!^its^=ymmm.\\M (xe^D>B- 

0 5 3) 2 0 g, ^{fcTts-?**^* (li:*{b^«cic^^tS! 

K^#«&) 9. Ig (XJl?^->«Jigg!<bii,^aiC^*bT 
7B«9g) , THF 7 0 gSrfflVifc4U^«, ^Jfi^iJ 1 i 

nfcX7}^4^->«tj|S!it;#i«*SBJT?S?)s ^-ft;#)©ii;W 
*6^ttS!l5£lr:J:«> tan (SmaxOiSSttS SICT^o 

[0 0 8 3] 
[«1] 









92 

88 

90 

91 

91 

Tg (t:) 

277 

249 

92 

86 

47 

(Mpa) 

68.5 

67.4 

50.9 

48.0 

36.2 

(Gpa) 

2.54 

2. 62 

1. 19 

1.06 

0. 82 


3- 07 

2.85 

6.57 

7. 83 

5.31 


[0 0 8 4] 
[^2] 







86 

88 

93 

Tg 

261 

267 

235 

(Mpa) 

65.9 

76.9 

60.2 

3^f±^ (Gpa) 

2. 34 

2. 52 

1.84 


3. 41 

4. 13 

4. 67 


[0 0 8 5] 

mi] ^Jfifi»ii3irXit««f!iiT?#&nfcx)j?+->fijjig 
mit^<DBMm^m (e* ) ttandcoMa^j-st&aR-r 
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Teop. [Ci HBfttino 


(51)Int.Cl/ FI f-va-K (#*) 

C 0 8 K 5/55 C 0 8 K 5/55 

F5^-A(##) 4J002 CDOOl CDOll CD021 CD051 
CD061 CD071 CD091 CDlOl 
GDI 21 CD131 DE029 DK007 
£0038 ED028 EE038 EL068 
EN026 EN036 EN046 EN066 
EN076 EP0I6 EP018 EU028 
EY017 FD146 FD150 GHOl 
GJOl GQOO 
4J036 AAOl DC02 FA06 FAIO FA14 
JAOl JA06 JA07 


